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DETAILED ACTION

Continued Examination Under 37 CFR 1.114

> A request for continued examination under 37 CFR 1.114, including the fee

set forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this

application is eligible for continued examination under 37 CFR 1.114, and the fee set

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action

has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on March

20, 2003 has been entered.

Claim Objections

> Claim 21 is objected to because of the following informalities:

• Last two lines of the claim: please identify the heavily doped region as to

be the one having the second conductivity type.

Appropriate correction is required.

Claim Rejections - 35 USC § 102

> The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102

that form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent

granted on an application for patent by another filed in the United States before the invention by the

applicant for patent, except that an international application filed under the treaty defined in section

351(a) shall have the effects for purposes of this subsection of an application filed in the United States

only if the international application designated the United States and was published under Article 21(2)
of such treaty in the English language.
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> Claims 1-2, 4-5 and 11-31 are rejected under 35 U.S.C. 102(e) as being

anticipated by Wong (US Patent No. 6,232,165 B1).

Regarding claims 1 and 26, Wong teaches a semiconductor device comprising: a

semiconductor substrate (4) having a first conductivity type (P-) (see Fig. 1); a first well

(6) having a second conductivity type (N-) formed in a first region in a major surface of

the semiconductor substrate (see Fig. 1); a first MOS transistor (18, 20, 24) having the

first conductivity type (P) (see Fig. 1) and a first contact region (consider the heavily

doped portion over the region 22) having the second conductivity type (N+) formed in

the first well (see Figs. 2G-2H and 1); and a heavily doped region of buried layer (22)

having the second conductivity type (N+) formed between the first contact region

(consider the heavily doped portion over the region 22) in the first well (6) and a surface

(consider the junction line at the bottom surface of the first well and adjacent to the

substrate) of the first well (6) opposite from the first contact region within the

semiconductor substrate (4) (see Figs. 1 and 2G-2H).

Regarding claim 2, Wong teaches a second well (8) having a second conductivity

type (P-) formed in a second region in a major surface of the semiconductor substrate

(see Fig. 1); a second MOS transistor (10, 12, 24) having the second conductivity type

(N) and a second contact region (consider the heavily doped portion over the region 16)

having the second conductivity type (P+) formed in the second well (see Figs. 2G-2H

and 1); and a heavily doped region of buried layer (16) having the first conductivity type

(P) formed between the second contact region (consider the heavily doped portion over

the region 16) in the second well (8) and a surface (consider the junction line at the
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bottom surface of the second well and adjacent to the substrate) of the second well (8)

opposite from the second contact region within the semiconductor substrate (4) (see

Fig. 1 and 2G-2H).

Regarding claims 4 and 18, Wong teaches that the concentration of the heavily

doped region of buried layer (16) having the first conductivity type (P+, consider the fact

that this region is formed by doping an impurity at a dose of at least 10
12

per cm 2
) is

higher than that of the second well (P) and lower than that of the second contact region

(P++, consider the fact that this region is formed by doping an impurity at a dose of at

least 10
14

per cm2

)
(see Figs. 1 and 2G-2H, and col. 4, lines 37-38 and 62-65 and col. 5,

lines 34-36).

Regarding claims 5 and 19, Wong teaches that the concentration of the heavily

doped region of buried layer (22) having the second conductivity type (N+, consider the

fact that this region is formed by doping an impurity at a dose of at least 10
12

per cm 2
) is

higher than that of the first well (N) and lower than that of the first contact region (N++,

consider the fact that this region is formed by doping an impurity at a dose of at least

10
14

per cm 2

) (see Figs. 1 and 2G-2H, and col. 4, lines 33-34 and 52-55 and col. 5, lines

49-51).

Regarding claims 12 and 23, Wong teaches that the heavily doped region (22) of

the second conductivity type (N+) does not extend under the first MOS transistor (18,

20, 24) in the first well (6) (see Figs. 1 and 2G-2H).

Regarding claim 13, Wong further teaches a second well (8) having a first

conductivity type (P) formed in a second region of the semiconductor substrate (4),
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wherein the heavily doped region of buried layer (22) having a second conductivity type

(N+) is not formed at an interface between the first and second wells (consider the V-

shape formed between the wells 6 and 8, and beneath the region 14-5 in Fig. 1 as the

interface). See Fig. 1.

Regarding claim 14, Wong further teaches a second well (8) having a first

conductivity type (P) formed in a second region of the semiconductor substrate (4), and

a heavily doped region of buried layer (16) having a first conductivity type (P+) is not

formed at an interface between the first and second wells (consider the V-shape formed

between the wells 6 and 8, and beneath the region 14-5 in Fig. 1 as the interface). See

Fig. 1.

Regarding claims 15-16 and 28, Wong teaches a semiconductor substrate (4)

having a first conductivity type (P), a first well (6) having a second conductivity type (N)

formed in a first region of the semiconductor substrate (4), a second well (8) having a

first conductivity type (P) formed in a second region of the semiconductor substrate (4)

(see Fig. 1), and a heavily doped region of buried layer (22) having a second

conductivity type (N+) not formed at an interface between the first and second wells

(consider the V-shape formed between the wells 6 and 8, and beneath the region 14-5

in Fig. 1 as the interface), wherein the buried layer (22) is within the semiconductor

substrate (4) separated from any surfaces of the semiconductor substrate. See Fig. 2G.

Regarding claim 17, Wong further teaches a heavily doped region of buried layer

(16) having a first conductivity type (P+) not formed at an interface between the first and
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second wells (consider the V-shape formed between the wells 6 and 8, and beneath the

region 14-5 in Fig. 1 as the interface). See Fig. 1.

Regarding claims 24 and 30, Wong teaches a semiconductor device comprising:

a semiconductor substrate (4) having a first conductivity type (P-) (see Fig. 1); a first

well (6) having a second conductivity type (N-) formed in a first region in a major surface

of the semiconductor substrate (see Fig. 1); a first MOS transistor (18, 20, 24) having

the first conductivity type (P) (see Fig. 1) and a first contact region (consider the heavily

doped portion over the region 22) having the second conductivity type (N+) formed in

the first well (see Figs. 2G-2H and 1); and a heavily doped region of buried layer (22)

having the second conductivity type (N+) formed between the first contact region

(consider the heavily doped portion over the region 22) in the first well (6) and an outer

surface (consider the junction line at the bottom surface of the first well and adjacent to

the substrate) of the first well (6) within the semiconductor substrate (4) (see Figs. 1 and

2G-2H). Furthermore, Wong teaches a second well (8) having a second conductivity

type (P-) formed in a second region in a major surface of the semiconductor substrate

(see Fig. 1); a second MOS transistor (10, 12, 24) having the second conductivity type

(N) and a second contact region (consider the heavily doped portion over the region 16)

having the second conductivity type (P+) formed in the second well (see Figs. 2G-2H

and 1); and a heavily doped region of buried layer (16) having the first conductivity type

(P) formed between the second contact region (consider the heavily doped portion over

the region 16) in the second well (8) and an outer surface (consider the junction line at

the bottom surface of the second well and adjacent to the substrate) of the second well
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(8) within the semiconductor substrate (4) (see Fig. 1 and 2G-2H). In addition, Wong

teaches that the heavily doped region of buried layer (22) having a second conductivity

type (N+) is not formed at an interface between the first and second wells (consider the

V-shape formed between the wells 6 and 8, and beneath the region 14-5 in Fig. 1 as the

interface); and also, that the heavily doped region of buried layer (16) having a first

conductivity type (P+) is not formed at an interface between the first and second wells

(consider the V-shape formed between the wells 6 and 8, and beneath the region 14-5

in Fig. 1 as the interface). See Fig. 1.

Regarding claims 27, 29 and 31, Wong teaches that the heavily doped region of

buried layer (16, 22) prevents latch-up (see col. 3, lines 14-23).

> Claims 1-5, 11, 13-22 and 24-31 are rejected under 35 U.S.C. 102(e) as

being anticipated by Han et al. (US Patent No. 5,831,313).

Regarding claims 1 and 26, Han et al. teach a semiconductor device comprising:

a semiconductor substrate (210) having a first conductivity type (N) (see Fig. 6); a first

well (212) having a second conductivity type (P) formed in a first region in a major

surface of the semiconductor substrate (see Fig. 6); a first MOS transistor (G201)

having the first conductivity type (N) (see Fig. 6) and a first contact region (228) having

the second conductivity type (P+) formed in the first well (see Fig. 6); and a heavily

doped region of buried layer (HDR1) having the second conductivity type (P) formed

between the first contact region (228) in the first well (212) and a surface (262) of the
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first well (212) opposite from the first contact region within the semiconductor substrate

(210) (see Fig. 6).

Regarding claim 2, Han et al. teach a second well (214) having a second

conductivity type (N) formed in a second region in a major surface of the semiconductor

substrate (see Fig. 6); a second MOS transistor (G202) having the second conductivity

type (P) and a second contact region (230) having the second conductivity type (N+)

formed in the second well (see Fig. 6); and a heavily doped region of buried layer

(HDR2) having the first conductivity type (N) formed between the second contact region

(230) in the second well (214) and a surface (264) of the second well (214) opposite

from the second contact region within the semiconductor substrate (210) (see Fig. 6).

* Regarding claim 3, Han et al. teach a depth of about 1.5 to 2.0 jim (see Fig. 6).

Regarding claims 4 and 18, Han et al. teach that the concentration of the heavily

doped region of buried layer (HDR2) having the first conductivity type (N) is higher than

that of the second well (214) (see col. 6, lines 61-63) and lower than that of the second

contact region (230) (see Fig. 6).

Regarding claims 5 and 19, Han et al. teach that the concentration of the heavily

doped region of buried layer (HDR2) having the second conductivity type (P) is higher

than that of the first well (212) and lower than that of the first contact region (228) (see

Fig. 6).

Regarding claims 11, 20, 21-22, and 25, Han et al. teach that the buried layers

(HDR1 and HDR2) are separated from the contact regions (228 and 230). See Fig. 6.
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Regarding claim 13, Han et al. further teach a second well (214) having a first

conductivity type (N) formed in a second region of the semiconductor substrate (210),

wherein the heavily doped region of buried layer (HDR1) having a second conductivity

type (P) is not formed at an interface between the first and second wells (227). See Fig.

6.

Regarding claim 14, Han et al. further teach a second well (214) having a first

conductivity type (N) formed in a second region of the semiconductor substrate (210),

and a heavily doped region of buried layer (HDR2) having a first conductivity type (N) is

not formed at an interface between the first and second wells (227). See Fig. 6.

Regarding claims 15-16 and 28, Han et al. teach a semiconductor substrate

(210) having a first conductivity type (N), a first well (212) having a second conductivity

type (P) formed in a first region of the semiconductor substrate (212), a second well

(214) having a first conductivity type (N) formed in a second region of the

semiconductor substrate (210) (see Fig. 6), and a heavily doped region of buried layer

(HDR1) having a second conductivity type (P) not formed at an interface between the

first and second wells (227), wherein the buried layer (HDR1) having the second

conductivity type (P) is within the semiconductor substrate (210) separated from any

surfaces of the semiconductor substrate. See Fig. 6.

Regarding claim 17, Han et al. further teach a heavily doped region of buried

layer (HDR2) having a first conductivity type (N) not formed at an interface between the

first and second wells (227). See Fig. 6.
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Regarding claims 24 and 30, Han et al. teach a semiconductor device

comprising: a semiconductor substrate (210) having a first conductivity type (N) (see

Fig. 6); a first well (212) having a second conductivity type (P) formed in a first region in

a major surface of the semiconductor substrate (see Fig. 6); a first MOS transistor

(G201)) having the first conductivity type (N) (see Fig. 6) and a first contact region (228)

having the second conductivity type (P) formed in the first well (see Fig. 6); and a

heavily doped region of buried layer (HDR1) having the second conductivity type (P)

formed between the first contact region (228) in the first well (212) and an outer surface

262) of the first well (212) within the semiconductor substrate (210) (see Fig. 6).

Furthermore, Han et al. teach a second well (214) having a second conductivity type (N)

formed in a second region in a major surface of the semiconductor substrate (see Fig.

6); a second MOS transistor (G202) having the second conductivity type (P) and a

second contact region (230) having the second conductivity type (N) formed in the

second well (see Fig. 6); and a heavily doped region of buried layer (HDR2) having the

first conductivity type (N) formed between the second contact region (230) in the second

well (214) and an outer surface (264) of the second well (214) within the semiconductor

substrate (210) (see Fig. 6). In addition, Han et al. teach that the heavily doped region

of buried layer (HDR1) having a second conductivity type (P) is not formed at an

interface between the first and second wells (227); and also, that the heavily doped

region of buried layer (HDR2) having a first conductivity type (N) is not formed at an

interface between the first and second wells (227). See Fig. 6.
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Regarding claims 27, 29 and 31, Han et al. teach that the heavily doped region of

buried layer (HDR 1 and HDR2) prevents latch-up (see Fig. 6 and Abstract).

Response to Arguments

> Applicant's arguments with respect to claims 1-5 and 11-31 have been

considered but are moot in view of the new ground(s) of rejection.

Correspondence

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to Jose R Diaz whose telephone number is (703) 308-

6078. The examiner can normally be reached on 9:00-5:00 Monday, Tuesday,

Thursday and Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Eddie Lee can be reached on (703) 308-1690. The fax phone numbers for

the organization where this application or proceeding is assigned are (703) 308-7722 for

regular communications and (703) 746-3891 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephoiTeltymber is (703) 308-

0956. /
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